lander, describing its 10 scientific instruments, squeezed into a mass allowance of less than 25 kg. The lander will operate on battery power for a few days, followed by an extended, solarpower mission, characterizing the nucleus's internal and surface properties, and its chemical and isotopic composition.
Attention then turned to the Rosetta instruments with UK involvement. Ian Wright (Open University), who is principal investigator of the MODULUS-Ptolemy instrument, gave an overview of that instrument's operation and science. A coupled gas chromatograph and mass spectrometer will determine the abundance and stable isotopic compositions of the light elements hydrogen, carbon, nitrogen and oxygen in samples of the nucleus's surface and subsurface.
Iwan P Williams (Queen Mary, University of London) is a co-investigator on the French-led Comet Nucleus Sampling Experiment (CON-SERT). He explained how the nucleus's internal structure will be determined from the attenuation of radio signals between orbiter and lander.
Cometary ions
Chris Carr (Imperial College London) is a joint principal investigator on the Rosetta Plasma Consortium (RPC) suite of instruments, which will measure the properties of the ionized cometary environment. Imperial built the Plasma Interface Unit, which provides power, and will be an interface to the RPC's five experiments. Andrew J Coates (Mullard Space Science Laboratory, UCL), a co-investigator on the RPC and chair of the RPC science team, gave a thorough overview of the cometary plasma environment. Although small, comets supply ions that affect vast regions of the surrounding solar wind. Rosetta will give valuable information on how this complex ionized region develops as a comet approaches the Sun.
Alan Fitzsimmons (Queen's University, Belfast) described how observations of distant comets, when their activity is very low, can provide a great deal of information about their nuclei. Strong upper limits to nuclear magnitudes can be imposed when comets are not detected. Those that appear as point sources must be studied with great care, to determine the maximum coma contribution, and to detect any rotational modulation. David Hughes (University of Sheffield) described recent work on the size distribution of nuclei and its evolution with time.
He discussed the few bright comets found at low perihelion distance, and concluded that 75% of short-period comets are lost in 5000 years. A review of diversity among NASA's cometary missions was presented by Mike A'Hearn (University of Maryland, USA), who contrasted the NASA approach of a multitude of "smaller" cometary missions (e.g. Stardust, CONTOUR, Deep Impact) with ESA's Rosetta mission. A'Hearn is principal investigator of the Deep Impact mission, and offered a unique insight into this exciting mission. Due to launch in January 2004, the spacecraft will direct a 370 kg copper impactor into the surface of comet 9P/Tempel 1, forming a crater expected to be the size of a football stadium and up to 14 storeys deep. Imaging instruments on the impactor will reveal close-up detail of the comet surface before impact, and instruments on the spacecraft will study the internal nuclear structure revealed within the crater.
Mark Burchell (University of Kent) developed the Deep Impact theme by describing his group's experimental work on hypervelocity impacts, and addressing the question of what an impact in a porous ice structure such as a comet may look like. Laboratory studies are underway using a two-stage light gas gun to direct copper projectiles at speeds of several kilometres per second into cometary analogues. Codes are being written to scale the results of these studies up to Deep Impact scales.
Jonathan Shanklin (British Astronomical Association & Society for Popular Astronomy) concluded the meeting with a discussion of valuable amateur contributions to cometary science. He described the advantages that amateurs have, including their flexible observing schedules and the near-continuous monitoring of comets allowed by their global distribution. 
